Phillips & Schneider 


Comparison of Methods 
of Sewage Purification 


Municipal Engineering 
B.S. 


“We 20) woh od 
DP se ACG Wid ee 
. wo o; "ix rns , bs [a* "5 sea ,, ae Reet 
. ! wits Pat gy *'s aes ps Ae = 
1900 , ‘o ; +A Ms : 


UNIVERSITY 
OF 


YUL. LIBRARY 


Gee) « 


Me tert hee? eK + + Ke 
f WIING, VANS VIS 
VII ya techies ae Pag Se tetany yak : 
Fata LS SiGe Gwyn, ARK sh 


Gs we iin act aa a age are wine + + es eee 


W/Z 
Sy 1 | 


ae 


age UNG, weg 


Sn/ y US AY/ 7 
== <a ——F = A 


Wy" 
oe yy 


Ss. 


Inol 
VOLUME 


BOOK. 
PSs 


Kearning and Xabor 
LIBRARY 


University of Ill 


ACEESSIONUNG. ae ae 


\300 


CLASS. 


vz aA |X 


M\\ 1/7 A 
17a ~ * =] 
V// H\\\* x 
ALL HP SSN > \\ 

~ = 


ea! 
KAS OR 


V/ \" 
My ATX i 
7 —— TMs AN 
f AMS / 4 Al 
Ti \\ if J AS Ai} 
Wi ARO \/ 


ORR OR Ok OR 


TN 


*K 
* 


* 


OO ap eS he aria eee 


\\/ i) \|/ if ZH Ai! MU/L ES SSW 


ij 


<j; = 
= 
— AAS |) 
Ain YO HNN 
= = —SJS— | = 
— > —— ie 
| si Nesi/z 
= fil 
lx Net 
lJ iW AM Nu //, 
/ WA |\ 
— —/j | 
j : \| 
Wy 
| 
% 4 = 
| = 


/ 


f sat H1/ —) Ph) S\ ii 4 
Jif } 7, L \ ALIS. ey 
= Sh) NEE || A} aK Ok 11> LI] || NF * 
= ahr i ii “4 fe = Oke — “Za 
VM | ij yA ea | 4 —\ \ YY fi Wy Wt WH /)) Ke 
iS =| Se! | — ]) 3 =) 
/ ) AI | -AR aR me, mal fe = 
| i WA YAM KSI) Wa 
i ‘ | i 
=A nl / ; i 
j | 


/ j \ Uf Hf : if) 4 
~ z = 4 = dF} — , > Set = : 
= [FF — Fe — rS —~ 
cal) \ Nie | calf = As 


fj Ny VAN SN 7} WY All Wy WY iid AVA HN \WW Af | A | AN l W/ a // 
rS =a fl i }}} —) || Sy —= 2 = = = AA ef} }| - Swe]! = — SW 1) SN 
mil Ue == | I/7 = I || AS — FIR! || FIRS || SRS = ae = 
H\\ i / ffi St |! Wi \\ ti F /, j i ij} | fr 
aj — ~ M4, a = V4 \ /\ | | \ 
=|) = = S— 5 [= = 
* fe = \ 
AM \\\i/ ba | / j f 
~ / 
=4 / } 
= j 


Hh UW AAl\\ Hii 
Vis 4 Z)) | Sy !| = iii <4} }| SNe! | > 
= = =e | pe Si - = a — i OS re — 
WL AI WY AK. SUA) se yj Hi ase | mM Al\\ SX} AWS 5 
A NG | VSN A]\ > ic Bi Af AN. A.’ SNH Wy Ut YH} 
Ah =} 5 =i “= = = 2 —— —i— = = — A} } | = = 
= = iff 4b F —i f= =1\ {7 ‘j = — ir <5 =I [- — = 
= //e KS 1/7 SS S PRS 7 No = N/Z Cs ie = 
Ai) YA fll WY, WY n\ Hy) i ; Wa } | y 
SW) | | SN) | | AL) <S Zi] | SS = = = == 
if : f 
Ail iy ff if 
TS —J 


Ai YO 


a RO RO RRR Rh 
NDI NAIN ONY NGYNGYG) NGINGNGNGNYGNGSNIGNGNGN 
Ais VSI S UNDG GNIS 


. 


‘ Re 


a 
J 
a 


i me 


i 
= 


rv 


mt 


ig 


Hany 
rte i beh 
ie i y 


i 
Mv 


gotizes by the Internet Archive 
in 2013 


http://archive. eee ometnoOphn. 


COMPARISON OF METHODS 


OF 


SEWAGE PURIFICATION 


RHEODORE, CLIFFORD, PHILLIPS 
AND 


EDWARD JOHN SCHNEIDER 


THESIS 


FGR DEGREE OF BACHELOR OF SCIENCE 
IN MUNICIPAL AND SANITARY ENGINEERING 


COLLEGE OF ENGINEERING 
UNIVERSITY OF ILLINOIS 


PRESENTED JUNE 1900 


1300 
Pax 


ACOMTAM AO ViOelA Ase 
AOITADINAUT FOAWSE a 


a 


29IIHT GROWS SHOdOZHT 
vil < 


HACMHO! MHOL GHAWOS 


-  @IeaHt - 

‘ j = : 

SONHOE FO ACIARQAT 30 RRO OT i 
WREAK Id TARTS Le AIO ES 


. | 
CAAA At Sade, ri 
OWL AS ered” 
7 ME SMG QaeIaNNE Co) ; 


“ 4 : << 
a - : 
Cpe a : 
~~ ‘tar 
~e wi ay 
¥ 2. - D 
i e- 
7 7 4 
‘ tein. 


4° AJ 
< Gas 
nll 


NINERS ITY OF ~LEERNOs 


ae LIES 5 glen 2 Ee 219 6 anne 


- : 


4 


a 
a 


——— ; ea 
| ss THIS IS TO CERTIFY THAT THE THESIS PREPARED UNDER MY SUPERVISION BY 


i 


| a 
| ‘se 


Manstcnathstonnvscterseucrservecesstescransannstaresenenssernscrtaearrceter oncrssssnssransenssvensnentsnsus@iensssuspasssssausscvanuesucuenannsssasensnsunnenunsananonnonarhenansanannennuaunracneaeeeussesesacauneansuananentatacsauauasauansuauenewatensensaraseease aunt 


a 
i 
aps Pa SS TE CI 
<2 
, 


\ 
1] 


B, Comparison..of Methods.of Seware Purification ooo. 


HEAD OF DEPARTMENT or, Municipal and, Sanitary. Engineering. 


ca 


© 


frRAWeH 
r ala Ww veUw TRA 


ewe 


ee 


ee SE FF 


prance O : 


a mt, 
= : z 
: , ‘ F 
% 
« ~- * ® { 4 ~ 


, ~ \ —_ 


. * . * . ; 
; AA, ec: ee wel 
sf ‘<< er » ss an =. 


. 


‘4 “. 


- . - 7 ba 
¥ ab © 
Pe : P “* ¥ > a, oe 


~ ds Jy ee Sh. ~ RS =a 
SE SASS erer: 
= —“ ee ee 
i ae, <petcliad me : ; \ nay as be \o+ 
SX. Rss S ‘eS Tu. BH SS SS 


. —_ Ne is , he 
bao ee rf, > , . <= on ns he... > at 


“es * . oI a xX Soh a aes 
+o es y= as see Tae 


~ ~.. > as * be 
xed gS ey Se a one Saad * 


> alt os ~ 


i q i 


~ 


4 


gg ae. 


Liv /567 bre Kechedep ere ei pees ee | 
pe ae ae ee | 


= 


sy 


Ta" oe ee ay i) - 


co. > aaa ey te ~S 


he SS 
™~ 
=" a: - Se By 
* 
. > » ie 
~- 
~ * rc > ae 
%, 
&% — 
ay eer err 
+ 
7 


" n+ aa eel Sl a 
bi se ae ‘osha tee aint 
Se a mE ‘in 
a | oe oA 


+. 
Ta 87S ec en Cae 
CH (edt eee ee Gogh Acca 
ey ae a 


aa 
a FP a ee ae Aialen 
See a 
en ae eZ. | 
a= ee 7 ee os am SEYO 
ee 7. ee. ED PE a 


a me ae ite ibe 


me 7 « whey 
Ze Cr2nmBAatecave tray 6a he 


“0 % ; 
> / oe > 
2 


‘sa feng a ae 
q Va + = 


iti 
~ ” 


, AOE F- 
a a GSE 


oC 
pel Ks 


Ay 


Pte 


eo eee 

Sa ol — f 

* y 
nega 


¥ 


- a 


> _ at A 7 
toe ye, See 


le ehh 


i : A 
ys Sats AAS RE” <i = 


7 


S. 


LCteG. gt ete 
ee Lek 
[ragga gaa 


VT Tr- ec. o 
ae Oe Le, 


e 
—. 
ey 
- a 
+) os 
. 
il 


=> ee oe 2 
»- SEN 


~*~ _, 4 ie 


a ee 
Me 
sae: ces 


aa 


¥ 


ae ’ 


~ 
Y 
a 
* 
= 
— 
- 
= 
. Y 
~~ 
~* 
. 
~ 
* 
yy, 


— % -* +t >>. 


ee a em Se . a a a 


ae NS as eS 


fm” < » : Sa Ss 


ee she Shea 
+e NSS ae tenis 3 RAE ye 


Sas a ee ene: oe 


— 


a + aS -_ am >" 
‘ _— 
* ow. . > a = 
‘ } - y Ses ‘ >> > * 
; 
6. a 
.) ~> ¥ a ee ee 
” 
i , a ies a ~*~ a 
— ~ + Pn oor SS ~~ eee an — J 


* 


eS Se SS ee “< ; 


ee : ~~ ‘ _ ~~ “- =. 
~~ : wos a > ee 


oe, a SS essa <5 


~~ 7a 
a Sg hs a ie : 


ants 
x, : aaa = og SO aes 


“~ 
ky 
u 
ty 


: ves “" tres ’ — 


SP BN SS SESS a 
7 : eh es SNL Rei 


a 


Meaciee SEES i ef Ed 


| fee Pape, 
yor 
eae aa 


7 ’ ee ee Ae 
eg 7 ee) Cm eC wi ee eee 


=" San 
ee ee ee 


» > SS ye Sy, ~soy SSN 


=, ‘ 
—_ ee ete . age a 
= b, - ara =~ —— < ss a ~~ —a 4 ee 
> —" ~ | Rank ia 7 St te a | ee ‘ad pe 


a = .— = Se ee sy antl 


* ' . % oh et ~ * ry 
= sam «Sh aS, So Se, hei at 


eS A a a a 


Bay 
=] 


. - 
) 
Li 
. ~ < 
F a 
ae | 2 ‘ 
‘4 s 
* e r iw 
* 
* . 3 
“ -" . a 
° 4 


on . e . . Z Sin. a bd hia, 


. - ‘. - + i . : 
=," ’ _. “ 
a ore \S —," 
= SSSae cols te 


+ 
= * = Ss . oe a) +e = . a 


Se, Se ~SAS5 
—~ “ 
‘ “~ - 
; ey erp ey 
« 7 2 
_ _ 
Se oe s~ . 
\ < 
~~ 
~. Ne s ~~ 
= . » 
oa — 
™~ 
“~ » * 
= 
a... ™"s a oe +“ 3 * ~~ >-8 * tl 


—_—a > ae rae ty ~~ mk, 5 ES, Ay S ¥x 


2 r >. 
i ordi hy te Sg pet ae 


( ‘ 
. ~ 


= a ai al od ee > vee =e , ee ‘pe ee ~~ S dhe . 


~s = “Ne % mr % : ~—— “\ ay ae ie tyne = Do Sw ‘ 
i \ . 
Ss. SANs Aree ae wt ak Nps ls . 4 


oe ‘ ies a eas we hgh es ti - a 


; 


¥ 


% 


\ 


a * i6 eee apes pret, 


a “iy 2 bers ~ ty, ee SN 
a ceil = i 


bez fi ifoaroted PEER 


_ ee ake 
oe 


iicaeeaen 


Sf orawre > “al “Sh. See 
=> . 
. . ny: 
o - ‘ _ Oh : ee > Fo. ~ ef * 
. as 
i 
.. . ~ * 
a 7h aft he “ae >» == 
~ 2 > > 2>An ee! a S ~ 


4 Sa = = + y aihath nee 15 th 
2% 7s 


* % 


os 
. —. “E> a 7) aes | 1 » oe] = 


—_ ® § eee ee —. Ss aM SS 
“ Ss \ 
» s ~~ ty »~, > we ie 


P. Ws are 
~*~ et So. Bas ae > rok '- ae — 


¥ 
; 
4 
a 
; 


~~ — . - vf : 
a . 
~ ,s A ey PS -> af > = 
% oe 4 
‘~ ' 
x - ) o ee ae 


cee os eae 


we: . * o* e. . " ; : r ols = 
) } - tale ie ily Vn 
Se ee Seat oe ee 
af oy bs " ef ete 
. " | , pity - 7 
. « ay te A 
* “fe i ih * 
sh) es ee ee eS ns 
‘ : ~ Ota ah 
¢ c « 


ia i ° 
—_  * 
& © 
a 
j 


eS hy | 


a een centind. teary ali y * eee 


| ra COOLO° ALLCeees — ; act 
ae G7 Lo had i athe, 
a DE 


Se 
= 
% - ~ 


™* i ~ 
, Te > “WS = Pao). ye * Ra a 


"7 +n oe: he wh ais As 


; 7 
~ . - * oe ; 
PS Ne rc a ee. 
> ~*~ f ~ a 
* ~y ~ Md 
™ a a ea) 4 se i i 
s i : “- © 
“ ~ ha 
% ; 
3 ts » ; \ ee - 


* 
“Se a a. >» a 
. 
* al 
> 'S —— i = ~ _ 
. ~ a 
s 
& . 
] ‘: 
~ - My, 
w. 8463S, a a a Oe HEN * * 
~*~ 
beens ‘, 


<x ° 
a ‘ =. r 
> mem Sara eur at, Roe By A 
* 
aa “ : ‘Ne 
n . Say . 
“Sw. > aa ~ ae FR Ss > # > Bes 


= ? Sat Re: SL 


’ , & ime 3 


. “a Bee ee Ss 
*~ 


9 ‘ 7m 
’ ee. - aay Se eae 


“& : gal Li | 

| ee. 22... 0 ae 

EE Le ig Sims 
we sh tS BZLEu/ ISO COO 


_te21 wr Cezr— 


| ae a 

‘ hi 8 > * . 
ee ee + Pita, my) “alae , - 
a Sw oe Oot, my Tr, 


pak esol phe a es) “Set 


— ite i 7 sidan 
a i “tps i +-<? P aL Sag ~The, Se aed Se 3a h, a . Lo 


a oe LI ate , aes ws 


7 Wie iP ck F 
sii 1 ae J: ee 
ures mS Tee a tee Ee 
¥ % i : we é 
™~ 


»~' « + s & ‘ Ce v3 ~*~ 


~~ ‘ i 
x a s Ya eS ~ 
YS, 4 \ me « 
‘. ’ . ‘ 
—" ‘ ee _ YY» ha ‘ary. wes 
% ~ + at 
a i a rE 3 % * male y 7. 
: 2 ; +, 
- ‘% . & ; ~ - ~~ ’ My, 
® se hy \‘ Ss 7 go sy 7 » « iy 
: » 
~~ ‘mg 6 ’ . ~“ 
j ~ “ ~ ye a. oo 
* q * 
‘ >= \ | i a fy _ 
~~ & ‘ ’ 
Ya. ‘ %\ ~*~ .) _ by 


i. ie ’ » = rl PS. a tee 


Ra . *. a be Ree TP yy! ite. 
; ‘ 
a >_™ = Pe. ee “e 


ad %< 
Ss a SENS = 
~ 


‘% ‘ j 


fa 


‘ @ rary 
~ a \ cheat Re 
‘\ ~ hs es! 
q : > a fe is eggs 


_ ‘oo a 
: is 9 ee 


7 . ) oe 


¢ 


Sy 
- h 


> 
“<< 
“7 = } \ 
~ é ‘ i 
4, ’ . ™ & 2 ol . 
=) : : ~ SASS ~ eae 


ma . - 
. . bh 
NS s 5. a i’ R $ 
i * ae 


Foxy - 6. 6 Soe te + * Ne — ) ‘ Pras ~ 2s 
-“ * i ‘ 
‘ ; * 
< oP = » at a =. ™ 7 . 
. . 


Sa © * 
o~ See; — “ m." ' - a ae eh 
is + % 


ae 7 ig me. 
me OR. Ney ee a ev 


| 


ee ZL, fcepiale rae 
(Zep Lerz2 Zz A ee 
ee 


Be cnr pe cee Ln hoe fo ve ee: eae 
ace B2fou7 00 BSR ee Oe 
aa eee Fr 


Ce 


ee 


~ » 
- 
a: 
~ yo 
=> _ sy, whos 
n> «'™* 
i. ae 
S 
: ~“ 
7 ~ ~ 
- = e ads oe ARS = ‘ =~ 
~ ~ “s 
“~~ ‘ a re, 
s ‘ 
~~ a —— se 
= Lae —. 
. & . \. 
~*~ > if 
- , . = .. 
% % 
> ~ = ~< + e > 
*, 
> + ‘ >* 
“= ¥ ’ a: >A. a 
~ 
» a . * ~ > 


Mao i see eS ‘, 


) ai) 


i 


Be Ata. eee 
| Analyses of Jewage and of Effluent from 
TInteyvmittent Downwavd Filtvation Plant at Mendota. Ills. 


avts pev 1000000 


A bv: !20.1900) May +.19 00. 


Sew. Ef flu Efi -| Sew. [Efflu-|Et* 
aqe ent |ciency|eqge jent [ciency 


Oxygen consumed: Total 485 650) 86% 27.7 |/2.0 55% 
Tn suspension. | 33.4 /55| 46 70% 
In solution. 135.1 | v2.2 74 40% 


Nitrogen as albuminoidammonia 


Tota | 10.4|.32 | 977) 368 |.768| 79% 
In suspension I28 28/6 a/b |85 7 
In solution JIZ 864| 352 59 Zo 
Total ovganic nityo Qaen /7H0.920\ I5%o| 960 | 1860| 8) % 
In SUSpPen 510) 15,04 ; 72500| /IS2\ BS % 
Tn solution PPS 2/00).708 66% 


Nityogen asfvee ammonia 720 \240 67 7384 |/28'| 67% 
aoe at yvites (EGS E ee 000 


as nitvates |4oo0 /800 WZo.\j me 


iS30|490|  |47ol4aol 


—— 


wis 4 
. oA : 
" pt 
FA" WR Pin | . (aaa 
> ; ; 
‘5 ‘ . a Py, : 7 ey See oa ‘ a Ty iP mh te ) 


Ste we» at SOT cae eee a 
etort troy titans ape yet de . 
mio tera! | [daw e SE eeienet 4 Somali vy a t 
7 | 226000) ye tes Racal 


Roe 1 Wy wes | *. 


Ae th ab 62.5 we | are PLE Oe 


0 +2 eee eel 


atu lac Fre & es @ 


bh | 
- 


i tad . FR pores es. BT om Pe Lect ud el ~ a 


 (foteb 


Pa 
- 
A 
~ 
a 
r 
a] 
» 
- 
- 
y 


“oe a)" ' i we Pal AP. Seeourd ead 


~ >, ee . a. ee ~— S a* VAR bere ni 
a 


See's “ S@ actin a 


meh a, ea Prone wage ads Ade, 


% 


-- > % . . is at se OSE ~~ orte les ay mga vt 


aw. S&L OS) eee seh ee snonce aii 3) NEL Oona 
ied J t 
! A “eras 
, 1G ; | Ni x . Se ‘ >. > " & a: as it ie ee 
ini ra a- a ator tial teaaas 
¥ be 


’ Mn A 
>i. ieee seed Bebidas 


- ° ] ‘ 
2 “ $2} ) Sade Se > Ot ee 
’ . 
% '*% z) 

Z bons > 5 - ls b eee a 

‘ A - ay a * 
i = me c ; 
, " Pere Gs sal ae 
a*! , iy 


a = “a 


x, 
_ > & “ 
ra a 


s as wa 
4 e 


a 
- 
i, 
7 
oe 
“a 


_—, ~ 
ie 8 et. hy Ls eel 
ws MeN os 
'*; = * 
by . 
ae a te Se 


: =" 


> - om 2. Pat ren, Noa 
are a Satpal Ais 


Sates 


~~ hie ——r 2 


ince 


le Pee Le 


Le ee fi tlrve, — 


ee Ae ee ee VK / BAP Se ea 


i> ea > > Ss “> » > ae FS ‘ +s Me g 


Se. ; = ba — — \ > ~~ ied Seek 


4 
x ~ ra ' ‘ q ¥ 
Ss a n HN % * ew! $3 hSeense ty 


+3 oe a oe a ‘ ~_, —_ ~~ —s > ee eae ye 


~ ‘ wae . sua i 
La a | 2s eS Pk Sed Set Nantel ~_ 
* 
* 


. 


— Ma i es & —. oN 


ae ——— ms, ET 


ee ee ot kL we 
mas Kock 


ae 
ae SC SORE LZ Ht 26 fo ae 
7 EOE ee ff fillet D 


Za 


~~ ts Ny =" ~~ a, 


> a shy i) tet! Sak SS 


’ » 5 
~ | ~~ >< .) = ay ‘ 
> . w ae 
te. — 
—_ > a Ws; a lt > Se ty DS ~34rh > a 
“ : a “ 
» a ~» ~~ ~ Pose de 


Ss > . = bile. ecmee 
So SSS 999090 % ess ss est 
os SS > le sx 


? - 7 


= Se a” me be eedeeras ~wrF 


et pe ; 
a all ag ai 


eZ. 


EABLET. 
Analyses of Qewage and Effluent trom Chem. 
ical Pyvecipitation Plant and Filtey Beds at Madison, Wis 


Pavts per O00 o00. 


November 23. /900 


Chemical ; 
Py ek .witerion Filtev bed s. 


Sew-lEFfl y- | EF Fic-|| Sew-| Efflu- | EFFi- 
aqe | ent jiency| age | ent. |cency. 


383\23.2|\40%|232Z|/43 | 38% 


Oxygen consumed: Total. 


| Tn suspension PIZNS 297 ZS |71% 


fe solution. 00fo\/1.1 |\108| 3% 


Nitvogen as albyminoid ammonia. 


Het el. 400 246 38% 


In SuSpen S$) 0n. Z56|\ 160" 37 a 


Tn solution. /44 | 864 40% 


Total ovqganic nityoqgen. SIZ (S56 |ST% 


Tn suspension. 186 |1S4|17% 


3I96|\202 192% 


In solution. 


Nityoqgen as free ammonia. 32,0 | 32.0 O% 


fli aco tes. 


nityates. 0240 060 


| Chlovine as cCchlovides — ‘, 


76) Gi S| 


—_—S————_ — 


aM 7% “wove 


MC 
. - 
ad 
Ss 
a 
~ 
* iy 


es ac LL dsb AG 
Tht 2, elton Simei Rene 


_ 


“iY oo¢ieolt bee eb> Benth boos tm a. mat sd 


/ 


Ly oo? 98 COOK y aah athe eA 


J = Ps wi es 
“4 So "8 henbs 2h. = * pea. ey ig a 
t dig” 4 7 
yes > “a ray Fe vig _ WE oe. 
' + rs . ~~ ‘ ' 
PAR] ey he + Ts Ss 
a ad a ‘, ; ort et Oop stl 
‘ a3 PY i ee 4. 2% ie Mm Suole ibe: ‘t aL : 3 40 
\ As Cy — i A 7. ar 7. ee ; me Wi 
: e | 
ss ta rth A @ DLO aK vio ae 
oe ie + ALD a . n " ‘ « \ aTo T : 
2 & ~~, rh gee | OPES et. v5 74 cle yak: =. 
YEA LOes fein inte ONE te trae ES a 
» oe a) a “+ 299 BRD wea tes aires ly 
OTB Sa. Bray) - | ape Kame eens i Ainliengs 
a 4 ” 
ts a» & Soa ; ; er Gl PORE 0 = oo 
1%, Fin ~ «£ < < 
a +.) OND 8 eae ee ea Cm 9 
; 5 
} a, 
| o hobm ts pee 
veya Sy _ okt Prien Rae P Rerertunk rs i 
7 ~ Ps s) ye 
3 tj. bik hed Odi 2% ix 2% an i 
: ve 7 _ 
* ‘i. 7 
q B Siwy: *. Stn, oer ; 
¢ ’ 4 : r 
+ +7 Do gleva . th ov — ete 
v ’ . ne ey: ae 7 
: - i ay 
7 eo 
arin Sa a 


: ‘cre! 


| Ee ee , A oS Se é 


7 = /#EOOO BAoLceee . WEE 


en ee 6 eee FIZ 90.00 eee tk G/I6T.ZS 


Poe panna end ea core ee 


. i ‘ ‘ % } ~~, = _ ez) ‘ 
— * ¢ op ee ey SRS Pee a . 
% %, ~ 


~ Y be 


* ~ | 

So a eee ae, ee iy Ee ; a 

: at ~ 

. a Se oo ‘es eesiy 


ee ee 


ve 


7. ; - ~S ; Se a 
‘tr “ >=. > ' . a s te ud > 


a > s ‘ nee a. wa a . 5, or milla ‘ = 
. 
> . , ~ " x . ® ay ~ a 


~~" . . i Pee FS) Vay he : 
‘ . . 9 b 
; a , } : — ‘Sy J ae 
.* * ' : as Wy — hg \* cS \ ' fc = ‘ 
% ~ a“ - sah x a 


| | . a 
Mr x . , ~ : is , ‘ 


TR a ee ee ee 


#7 


7 
At 
‘* ‘ : on 
~ = 2 ' . y " 
»S SVAN Swe APS = 
: me ; 
.- * ts ~ y 
° . " “ i *, 
* - ~ : ™~ —— ™~ 5 —— =) rad ® By. hy ; f sd 4 iN 
, — . b 
7 %: a a ee chs 
‘es “>. ee Co See co Me 
- - * . . } 7 
. : % . as , ©. =" 
i ——..” ee ie ee oh 
™ 5 i 
* % Pa 
. . ~ > » o-* oS % 5 es = 


~ , 
Se stan Naive na ile oe ns 


a i i —" 
{ ‘ ‘i 
»~ a ah, yaaa 


factiniien. Mlle acPirrile, of motion pa 
—. 


Ww 


ae ao 


cosy 


~ 


“Ey Bas so 93S SS Se ee S28 


: ~ “~ ~~. » = . = ~< ~~ ‘ 
» > IWS « See > a i at al >. — 


= e. & 
: { is a) Soe 
a - etre x Sa > Se ee 


~*~ ; 
x. ™ wot oe pale Se ene. ae 


‘i _s “= > >" . 
g ee 
i ae * 


~ vip) oS >>>. <>. Dato 


tenes © 


Vv 
STs all > esr ten 


. ~~ ee — “X, i. _ 


eS oe SSRN 


~ 


5 ; i= 
eS Sins eee RR ees ae 


~ ’ 
— 


Ax» “es sige Pe he i SS Sy —s 


“i x Ye *, = P) : 
os = oly ie, Sy: Re SAS.S “ - S Spl Y oi Sere 
~ . i. b 
“4 Soy F a = > S455 . » ®,. Font s- — 
~ a : —s 
ee > Sree a > . ee oa. ane 8 Ws de 2 


% . a & i, : = ; 
eS ‘i ys PFU SS ee >>> Sas 


~ y 


™~ — " % hy 7 
A> > Spi » =e >So > M, = . ‘oe, eS “ Fe 


~ ‘ x : 
Oe ee psesey an Der Sr Sarr, Be 


s 


a q >. ; “Sites. ‘ 
SoH >. “ao. Saga ee Sse cli ane “<=<—S 

x | 
ae =p es PEP, Se. a: Duhks Ne : 


~~ . 
hr 


> eat See See oS ee 
~ ‘ 
“a ae a ncaa Wises = as PM 


a a aan re as Natalie 


- ye Sos AS 
, ay Dy. Es Nee a a. 
: SS ey 
eee BRS 5 Oe Baa 


4g 


——- a ~s nd 


ee ee — . ois <7 pare ee 
= <a 5 a —_— ee ee Sen he 


~ ‘ 
; es mi» ‘. “ a . ee i a 


ge .. *w 
: - = > 
< ty eP-Eees > ys *. — a —. ae 


SS ~4ee 2 - a 
. j~S 
3 => ' I 


~ 
ee. ee ea fall 


a ‘ - *e - - 
oO Seed eae s 


P< a 7 a ~~ —_ 


_ he, a a > gos Seg 


_ ‘ -“ ‘ 
2 —— ST ene ie 
on ; >~cner: SOs, 


. * 
es eed Sra aiieene 


Sy Pre fee ade = z 
i XS 

we +o S+Ss. Fu > i aa aS a ; 

—, ja ad . Pee 


" o~. - : 
~~" i ; Y . 
- —_ a Sn. 0 aes es , xe Se 


es. ZHOOO G lve i ee 
SOO 000 Atlest sd } 
fp ences wa a 
oe a , a 
FLEET A 
d 


Cee Cee 
ie acer 


Arete gef Pe etc ret 
ZL E27 E oer, OA er, SO ZBe eae Z 


Tih : ae ee ee ee eee ae Ae 
| Certs Cea Li, Qeer ene STs Pe 


ee L. Zeer < Lt Ceovfeceeg Ze. es Ages, BR faced” 


ce Pee OF G9 avec _ ee Se Se 


2 ~ i — Sains ne = % ef ars 
; : ‘ 
“ ¢ ~\ a 4 
Lass + “Sok a ae a ee 
“ . ~, e, 7 * 2 : ~ * ti 
* = 7, >. 2a _. - d = * gig -} rs *, ee . * ee 
7 ’ =“ ~ > ._ A bs 
es OR: “5 i ceria Y= > peg _ 3 ae a ch | ‘aay 


> J : oe. y, oe 4 > a= rrr —- = “ee > oy ind 
: : coe i a. 
“> Mew Sta i i , , >> > 2 Ss _ a “= “e a a 
i . 
te ce ae 
>) io ern Son Se 
iis ale tons ROT OB fees ~ 


* 
‘ : wo * 
3 . a 
; i 


> — — a, a. De es. eT 
‘ m ‘ Pe a 
Ne . _— .. % ‘ Gemalih tcaeee all 4 _ wry 


S25) oats — 


* bi 4 : ee ee et 


27. 


ee Saee es Lee 
ge le 
a gamely a amaasey aad 
frre ZO Co faF a oe 


iE a = ES 
al AE aa Meee gree” FB, 
Atte 2t Ae Lee Oe es pg 


‘p eA Zs 


~ © 
». 
™ 
mM 
2 
* 
‘ 
es 
~ 
s - 
. 
7; , ~ 


eo > * 
- a 
~~ ‘ ” 
> 


j : 


- ‘ fd 
~ 


‘io ae sa: on Nala 


‘ — St Sta a 


Sic 


+, lee a&® eS RN! = eng ha 


7h mos *. ~ 
i, Pa a eens ena 
f i" .: 
“ hs te 3 a 
wee > Nae ae —e ie 
* x 
a 2 * : ‘ ~ = “aa 
a a A a ae ae am > +p. ae 
» 2i/% * 
ag tS A . aaa noe oe 
de ” _ Leal etd 
> . 


_ Anaerobic bed. 


ee 7 Gaz fo teow err, afl 
AL Mocs 
ia ; z Cavbon Sulphuvetted | 
Oxygen Nitvogen | dioxide hydvogen. 
OZ5 Son 2A 46.% 70.03 Vo 26% | 


L2ETFo 39./0% S237 % 0.971 -% 


Oeptic tan. 


Hevok ' bed Wat ONG Ce A 70 78.63% 0.75 te * : 0.007. =) 


> 
A F 4 
oe eee ee re 2 
s . he : ~*~ 
Sond a oy Dele ann, WR RS 
ce 
~ - " ~ ‘a 
=) ~~ ee ii re Spe 
“ap. al -_— my = 3 . ah 
. o » 
= a mw ~\ 
{Qe 2 5S Se ees cae = 
. "i a 
ye “yy S> > , > ~ 3y~ 
~~ _ mh, 
4 <, a. Pa edie a ~~ 
" a a i age Mink z doco — my al Se 
Oe - i i 5 
ee se ee, Sos 


" : é Ne 
es -..—"* a 7 . _ ud “‘ ee Pn. *, = 


oe 
SO UO.GR, oa ed By a Dae 4 


‘y *% 


= — —. ie i. “bs L~ ~ ae ty oe oe @- ASD “Ey rT 
z “ Yen ln Ng Ee ee <— 


; * 

eo Ka anes Ce ie, i 

F ee 

2s ese 
ww 


<a> 
he eee a ee 


rag (anv j 


> t Mie: ails | MMS Se 14h = \ eevsO.f 


2 th sh 4 eam) 


iY, 


PRES ie Ri eS Se 
a % he ai Tayi 
a 


: ~ EOS. Oh ee a oe 


‘. 
— ~ 
> 
~~ : 
« = - 
net 
_- _ <— 
‘ 
on, > 
a : > 
a » 
J 
~ “ 
¥ ~~ - 
%a, 
— ‘ ~ 
? . >. s 
+ ite 


a : ™~ 
+ 
«te a 
- a 2 r & Sy 
~ a 
= . 
> : » 5 +> 


. . ae 
7 ; “s fs aa <i Yt Sih ee i 


Pe 
. ; ; * 
| + * <p de ‘ps oa eis eh 


we ky: he a 
> “ea > ne, Se 


. SP aie ia a. al wae fev 


+O SSS — Ys a nates 


‘ a = 
._% 
Ska S~ Scergleeaee a, eee JS 


ene Sak sey “os Sees ~~ S 
ats DNAS SR 

Na ds —* SSS DS haas 

: asa *S 3S SS? 

hg te a . Rn ES ke eer ~~ 

— < as Ses ate d 

ah ie eran ee ce a 

Sa Se Res fom > ee =~ — 

Bs kc Sena ) Naewaaiic SsS535> > 

DS Sass os eae rake. ses 

cas See ree 

So LAA = SSS 

aes 


a> sow eS SS atestliesisaiiiad 
Swigerras) a, pone 2 SS 


+4 


‘. ae ; 
| 5 - wee : *, ee ; 
~ ~ =: ray Hs 
, he Sk le DEAT HDS : 
x . 
“SS ele < 
. ‘ : -" it 
- om ™~ — ae 


> 7 


LS iS SPT PM 
f- st bes ees 


a 


ST ae Se | | oe 


BN i 


ae A i OOO 


I SO ee A 


SS. —— | a 


. entities. Saath _—— » ee Telly Sa ie 


Sos. “Si tie. ee ie Sys ts, Saree eee a 


; .~ ‘i ms 
. oN - me, “hs ee — 
; : , \ 
- rs * re x “ae ‘ -“\ 2 ~ Wipe t o 


Oe wes Wee Bn <a wi = ——— “ 
* * , q i 
ity ah a 
» 4 4 ; © * . So % > se 


'h) = 4 wa =r < “'n te - 4 4 lly 
¥ 
Sal - %e Rou he 
. ‘: as | ——) ee A ae ~ » 
o * * 
. es . . 
- — ne. a. . + ™ ~<a 5 2 Te YS 
™ : as ™ te 
re «es Oe a. ee Pa Sch D023 Wy + 
chs : 
; nd - 
. . ™ ™ 
gota Rt. wn eg, ESP > S +. OF ae Rte 8; -* m= a 
~e a ; Ss 
. a. \« ~~ rs ~~ “= + he in 
Sete + Soe eS eT ain ets ~*~ .o5 
t ' + * 
ae ; ~ 7 5 “ey ~ 
x Re <t <a oye ~~ . a to. Sen 


Sen acre at ~~ : 


= 


— — wD <9 “nee $ 


» Sa A BOD \ Ya _ oi Be ee me : “" 


t 


cs saad —, CK RONIE 


. “_ “ *a ii 
Ye he. US ~ eS. 
~ . ~ 
s % * - } 
i 4 
Sy ee pe, 
oo 4 lag 
. ¢ 
— % . we ~*~, 


Gh 
om 
pm POT 
Ge ldces 


— Beer et 
Gefen Fe 
% eee 
| hapinne a 
Lh 


den: rs Ais 
So foram 
1876 ae 


be < w 
is | } 2 : 7: ; 
> ~~ 7 6 “s 
e 
= ~ a" % 30 NE SS x ol a,” 


»> 8 at 
Seon ail . ap 


» ~. 
Se SS sO ee 


a Ae > Dyas Pa ae a eeyenae ! ~ Say & _ 


a ‘ 
. a > a ee Cy. oe . 
\ 
, ~ 9 ~~ + 
. ~~ * Ness 
> a ee it ye Sy . 
— * + \ Sa 
ee o, 2 a 


: ofr, i ph, Ee hs ie, el Ts —> = ee Be ry > 


Ps 4 \: . a 
an ae ee SRO AS 
% _ Aa ee 
p. Wit nein ay “ee cioe, ke a te ie S . 
~ | 
, a = . ke Xi ha eh sgn Sa 
od j . ¢ 
~ : > ‘* “as i re » Ss i a ~~ “et F* 


* J + . 
Fay + a , = ~s - a le ae 
‘ te + 
—— ” — . ¥ — " ¥ * e.. sa", Pt . 
ke ~ <% 
* ™ . ” . * 
"FBP FOR Se, ~~ aae PE >i as! 5 he eel 


-. . * ~  % 
* a =, %, * ; os 
—_ —— ie ~— % ~ 5 5, Ow _— 2 ih 3 


> & . Wy 7 ~ ieee) ite _ “— ciel 
wR 2 oP SS Ser 


. _ ~ 
% * as eee > ny pO Me 


why he Maire aS. EBX eke 


if 


. * So ‘ a 
s x S AR =, 333-5 al hs: my, 


Nes 


= atti “ead onde Bags es th 


=>. és 
— ie a i we - . 


~ 


a) Se —! Cas nt . 

Shs ve RE: Gee Re 
* \ > co 
‘. ‘ q s genes: : é 
x SS Ne yj >a me re. Ss > Ga 

™ . _ 


i oe ~\, % —_ 
— a. | Ys . — ~ = 


% \ x 7 
* ‘ . ® a 
\, ‘ 
S Nee mf "y 
baat -| 
. r ¥ day ra fw 
~ ~ > 
ye. 2) \ este = : a“ = hy 

. Pa A 
> 


—— . a ei ee <a _— : —" S>~ 7k. — s NER 


Te, = — ~~. Sebera tas 


ie aot 3 a Se 3S: WS _ 


Sat ro rr “Ps = 
‘ od 
Yorn . 
2 > A aoe SO. ae Ss 
.- » 


=~ an \ ‘ ~ 
ss > ee = : a +e Pa ~ “SS an hed , 
= ‘ SS >> Sse ee 


——_ ~ . ms, “ey 
“~ mS i “ts “Ade  : ‘ Ds > 


~ \ 7 
é ‘ \, . 
~, ‘ % ; %. 
=. >. Sats ~ ~~ i a ek ‘<>. >. ys ee ~ 


es 
& 


eS SP > 2 es —— 


~~ a x2 . 
he, oe Se Ss a Rye a 
ee —— aia ~~ ost. (OLD 


t 
~ 


Se, ee ys caiaes, a Sie a eas 

we OSS) LS ae 

Rs ila 

S. oS. sy ada Na aa 

as +5 yes eer. ae eet 

Sho ee 
sna coe Sok. ae 

= es eee ene wa 
2 — oes — — 


7 » | . ~ | : | - 
~ = =——- Be ) . ™ J Ss — a." a —_ ss 
> . .* ’ si 


3 RES Se. ee 


+ > Se SS Sh ss, oa Pes x ~~ ~ 


~ —* — > sh harnh.*y. Se “SS. a 
~, ‘ + 
Sami RE Py Sy ee ee ers <yceiae es 
ee, “~, D> ~. =? rT, 
> oe, “ss <>. > ieacaenre Qo. 


a ~~ 
. "ie 


a ee See ma perder 
ee ar oS 2 ne a> 

ee 
ee 5 clout Se soos 


. Me Side ones aS ; ! 


Se, AD 


SOE | ee 


Shean ees in ate al 
. < ~ oa a ay be Si 
<_< 2a SS - Seay . Se sd 


= —.." ~ me ne 2 — x . ee we ae BL, y ows 


> 3 v3 * a 
» 
~~ ’ J =S “A 
7 a ~ 
“> y 4 >a“? ay 
t 
“~, 


— 

Sead es SSS o> atte 

Ce ee 

Ss Re <r “a ? SAA “4 : 

aid " a . ve Da. 6 te awe Se 

OS ee es am A” 

Siesta ae seagate: 
* 


*. 


JS. 


TA BIE Lil. 
Reve Or OF WAGE TREATMENT. 
7, Pe ae a as Sewage treoted 
System. Location, Ingallons pey 
dcve pev day. 
IRRIGATION. 
Bevlin, Gevmany. /8 000. 
Estimoted but 
Mancheostey, Ena.— not con styucted. )8 SOO, 
INTERMITTENY DOWNWARD FILTRATION. 
Framingham, Mass: 19 O00, 
Le|cestev, i 38 756. 
Brockton, c 44000. 
Mayvl bovough, ‘. 3F O00 
Gavdnevy, q 140 O00. 
Mendota, Thess )84 Coo, 
Wo veestey, Massy J2B ODO) 


. (FleTehevs estimote) 500000 
Madison Wiss. 8000 000. 

SonTACT BEDS. 
Manchestey, Eng. (crude sewage) S00 000. 


Vw 700 000 


| “" . Storm wotev sewage Z500000 


* 
| Decondavy Filtvation. 


Il SY@AT > one 
taba PAAR SAWS TOY TAS: : 


ABT o 204) 


' 
% ti" \ i ~+ oy fe 
oe “<= | 
P STA DOW 
: vas i ¥ o 1% 
. . | E “ 
a ff Dw © tJ 


ah. eilt oPfeb wo 
x 
Ge OP v=tosny ovy 
é 
mn ,eoehotey . 
Re: 


savy: hoe beh ~« 
2c IP FOF 


es cwer® Mle ¥5 awa votianswal! 


* a 
“ . - a 
Uri Swe) GH TSS eure a 
4 ' ' <3 7. abe 
rormevel yp beep et ta | 


a 2 Py. * ok 


1? 3 ian 


7 : a : 
7 go * “e - 
- 7 Pl =e : y 
’ ip 7 
> D 4 ace iy 


) 


39. 
| — os ee 


Bp png GE 
es 7.7. 
ee ooo 


i ed eS ig a 
a sa ae 
| P50 000 GAalloowz- Ler AZ, 
| Aented atthe rate OZ 1  ——, 
| | 


er RESIS 


R a i RET: 


— a oe Ny Neh Soe 


| | a Ai 
_- Lin we - <2". ae » sy a ~ s St 


%? 
Ce : 
%, 

Sa > ~~ 2- . ~~ 


. a ee Sa 


> --<> => | Aah 


yy cada > eS . 2S 


™“~ 


the lial RES Ys 


YS) SunHs ‘Sige Vas, 


— ~~ : 
S “s 3 Be, My se Ree ew 


eee eee Ca 


‘ - ‘~~ 
ss Ses Awe SR 
fi Se . % Ns. : . i) 
oat >= mae te fa nn atin ’ / 
~ ~ 


. 


». . 
SS a ee Sy 


im ~ 
) 5 ¥ . 
> FS a he ~\ — ~.. a % 
"3 


™% ~, \ 
See he a 


ie ¥ SSN “2 


_® % . 
SS a ~ 1 > mS patente 


. ~ Pee Aion aN Di 
aia a —s spakens ss ot 
a yas Bs rus Wiesim SS. 


ry. 


1 


: ~*~ i 
22 > SG AiR ACS adele wee ; 
i 1 : vu Wi vy 


a 


: 


cao 
ae 
(AA ECO 
‘ 


ye aerate 
el Putt a8 z 
Aes 


f / 


—~ 


~ 
~ 


. 


> ~ esse . 


> oe — —— Se atv ; 
— ~~ . a ts SENS " 
“Ss Nee nee Se ets rns 


‘ ~ ~ 
Saar as iin dias sama 


s - ~~ 7 : a , 2a 


np oil hagas — 
a - i he , hey Leber 


~ - ows ~ ar 


—s Sty. ren “*o- e 


— <4 tL ge SE 
wl Seen poe Se as 


bad 


a > ee RI Seibel 
SS Se * st 


a 


“PP 


Meo 
ee WOOCCO Batt zi” 
ay ee a Ae 


ON sae 7 
> Se a, a 
~ Pao >eras i) 


i: aaa az 


. 
ae a 

~‘~ 

~ 

™ 
% 

* 
> re 


i ( ’ 


: oe 
ba dp 2 <<. ew, i, 


“ 7 he ie , 
ee 


ae ae 


- ; ad —_ : 
~~ —— : . . 
2 >. ee ike . = 
wy it 


+ se Saal 


Lame 4 =] Me 
oS Re: eed 
\ 
» * 7 
* ~~ 
= fA a ~~ oe “> 


» ~ ~ ~ ae ee ae “ 


pina SS 
bin St slsess tei. sae apse he > ea: 
ex Da By _ be > Soak 


— — ~ ee PS Hooes <2 


Wee SS. ig Res, aa Le $s 
borate led a 


$e r Oyy, ses at ~~ 
Se i i sx i UL ui 
~~ == en AS ~D| ~—- on 
| $n spdi inayat cel, <i 
> | 6° Vn mar aaa Sa 2s pe 


a» y : ‘ ~~ Rs 
aa Hwa) tS . Soa ~ es 


: “es, 
~- - cand : % ba 
i is PE te See ~~ ~ 
: ' 


» 


~ 
~ ‘ *y, 


FS Se SRO 


*7 7 Te TS LS Sor = — SS ee te Sree’ 
wal se — sites " ve _ “Sages rab — » Ss = a a 
- “i \ \ i ae 

via, “~~ ‘ - =* ~*, oF « _ 

a Ts oe = x “aly or% _ A. ‘ Mo ew 


~~ SS =~ SS}: ein Dd mia atectiiad ; 


Mi ‘yn Meet PON pease. sted 


> 


~~ : we % 
> . + Sy Se oe a " tide te 


*. 
8 


ecules SS ada ws ny 
N = | 
ey Sa n> bao, eS et 
~ Fa ee Las Sane a 
_— aie Se as sees 
Pat, = > ee aa aD acini 4 
aS 


Pat 


aa 
a ey 


tt en Le 
ae 


cee tipisen! Wii 


Lip donc wtp lle fcc 


| See 
pe Ia ND 
—20-..:~CwC, | 
: OEE Pe 
| ae 


te 
| eee OOO OT 
) ee aw Le 


ee eget rel 


(2 


ete fer 
NATED. eo ea 


SS ie re a a Ss po OU a ay 
| 


. 
~ ee 
> 
~ 
». 
4 . ~ a: 
. be 
_ — 
aa a ss 
 — 
. ~ v > Sty a ais RES 
~ ~~, A as ; . 
; ; ys Pe. See Se Mis hte | ot 
> An a Des abet 


FG. 


/ OOO m=z, 
ae ae Ee i ER 


\ 
~*~ 
* 
o* 
' ‘, 
- 1 
. a 
ro 
= ~edt : 
i Ty 
~~ 
. ~*~ 
_~" 7 
a 
<ve...> 
— 
7 
~ « 
~ 
. 
~ 
~\ . ~ 
a Ts > 


“a 
~~" ~ 


as het BS > = = wad Nie —s ee “a 


s . san 5" —_— — 


— ne : 
Se ee a PRN 
y—~, SAL OS — ~—_ ape a ee ¥ — 


—— BNA Sn Shy 


~ 


» ok, ~ oS ee aa eS the 


™. 


” Soe er 9 os eens 


- 


= _ a, a oo wh * oS. 5 <a nan 
>. 23. saad 


m2. otiees 


>See woe aa 


° wr]. | 


i. 


A int. Siecle => 
~ 
Ss ss > Pe 3 ee. =— 
a. ‘A, = Lr a , Sy Ss = 
~—+ ASSIS cans os 


rg 3 Ne } 


<a Stes Awe ‘a 


- nd a ~ ~ 2 —— > <a ~~~, 
S. 
~ 4 ~ '» My. 
ss = 3" ' b a 
‘% ~ be = 
~ ee om, > “x 
% 
. iis 
a a ‘o ‘ 
: a ee -* 


‘ a i i % I~>~« 


. A . ~ 7 = 7 , mu 
> >. Ser. Snes Watt “a> Fe 


IS ISTIS 


wz 
TS 


{/ SI 
| SAISON 


NI i; G [NG Hie 
UNOS 
GG, % Wha W 


‘= = 


S/F = 
a / AK i] WW) iy 
= ATL. = J = \ = ee eis = 
CINK 1/7 SS $ S17 JIN a S/7 VS] S77 — 

Ai\ if i \\ HAN Shi? | \ a / Wi } Wi AIAN HIN 1] 
4 S ESA FIN {s j DAW ZENE I RAY SS IIS QLVY TA. \ 
S S/y DNS INSS/7 NS Ais = SS NSSF Se, NS *~ — - 
S S / Sj i/ 4\\ Va, i i7 JAN SS \ SS INS) 1 AN : 
ANN AN i fi} | | | ' HIN j NX / ; 
JIUS US TEST 


BO OQMAYS 77 HAN XW AAV OY \ 
JUS = L/S ASW OE SRW ESS 
I\S]/ ARK) /7 S/R S/S 
AIRY \ YA NW WW TEA AIS \i/ ALIX 
—, — jf eX ke Wiha i he Va | iia * = 
/ S\lj/ WO) | | \ / WY IANS IMS i|\ \ hh AK) ANY 
IND [ . ) SS HIN 7 ANS — SS) S517 SS /7 INS) his IKK), S/7 3/774 
Si] NAN SARA AK SAW JARS AKA, ARRAY JRA ZARA ARRAY RAY Yh HAWN 
: Peat ! it \ \ \ / I i . H y ph BAS i § ths LF JES $ ¢ Bas S —> 
= INS) // 7 je mS MN KS} SSIS KS] \ KS A Hi IS 3) 
od | j = SS i = i —= SS AN i CH i { | 2 AIS l : | FJ 
= E = = os = < S =. = F= — < nae * * 
— ALS : ? : . é : J LS SW SS yi IS L JUSS J = Ht ESS SS 
== — = SE TO Th ey = WS INS iT INS) Sia : > JNS . 1/7 ha 
LAWS JMS I< WY JAN) H{\ W/ RANT IS SM ARQ) RNY JRA ATS Wi/ AIK WON FROM ARN AN 


sy 

/ \ | / / 

=< = y 4 \ ( 

= —— = — <— = / 

/ Sir A aoa —— —, = = 

WKN V/A /f WL AMKSS) S 

iS NY AES MSS NW_7 ISSN ESAY iS 

AW QV WO f \ KA Wii 
Wy {fi CSV Us AW Hi i \ 


ALN A/S 


u 
ies \ tx 


— 


t S 
F 1) j =) // SS) , : 
\ RY ATA \hi ? 
: S// SS /7 * f * ‘ 
\ LS } 
fi \\ WW HS AWAN 
ALN SS y ALLS SN ‘I “AS h JARS XN } x 


te 


GOGNG 
GiNGIS 


— 7] 


=a} 


Wy fIKS i ASS : \\ ‘ ; , : R | \ Ss 
7, “iN SI NG 3 y = 4) Y S = INS IS Ww / If j x a \ Ml t/ | B S ) AS YIN \ 
= | ; | f | 7 § f ; XS \ ly) SS Bi W/’ His } Yi NVA S : J Y 


TAN AS SISOS 


oe 


